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JAN-23-2004 11:12 DEPT OF JUSTICE
 415 944 6496 P.03


Department of Air Quality Management 
651 Shadow Lane ¯ Las Vegas NV . 89106 

(702) 383-1276 ¯ Fax (702) 383.1443 

Facility ID# A 11__4 (if modification) Date: .. Revised 12/02103 

I. Applicant’s name, ad,d.~ss and phone number: (Please Print or Type) 

Name: Simp.l.ot Silica Products 

Address: 665 Simplot Road 

City: Overton State: NV Zip: 89040 

Phone Number: ~702) 397-2667 FAX’.(702) 397-2798 

Land Owner: J.R Simplot Phone: 0 

II.	 Company name~ address and phone number, if different from the applicant: (Please Print or Type) 

Name: J. R Simplot Company 

Address: P, O. Box 27 

City: Boise State: Idaho Zip: 83707-0027 

Phone Number:( 208 ) 389-7365 FAX:( ) 

iii. Faci!ity name and address=; (Please Print or Type) 

Name: Simplot Silica Produqts 

Address: 665 Simplot Road 

City: Overton State: 

Phone Number: (702) ,397-2667 

Plant Manager: Mr. Tom Bender 

Fax: (702) 397~2798 

NV Zip: 89040 

FAX;[ 702) 397-2798 

Phone:(702)397-2687 

Mobile:(702) 
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Do not send us any docu.ments lar,qer than 11x 17" with your a~oDlication. 

IV.	 Person responsible for Air Quality Control matters: 

Name: Mr. Tom Bender Phone Number: (702) 397-2667 

Person responsible for Si¢ininq of Documents: 

Name/Title: Mr, Tom Bender Phone Number:C702) 397-2667 _ 

Person responsible for ~ matters: 

Name: Mr Tom Bender Phone Number: (702) 397-2667 

Bi!linF] Address, if different from the Company: (Please Print) 

Address: P. ,O_Box 308 

City: Overton State: NV Zip: 89040 

Phone Number:(702)397-2667 FAX:(702 ) 397-2798 

V,	 To comply with the pre-construction application requirements of Section 12 of the 
Department of Air Quality Management Regulations, the applicant shall submit the 
following information: 

(a) 

(b) 

(c) 

(d) 

(e) 

Stationary Source location map showing the property boundary with a legal

description of the proposed site location: (Please attach)

Please see Attachment 1.


Stationary Source site map identifying all buildings or structures on the site:

(Please attach) 
Please see Attachment 2. 

A general flow diagram identifying all processes located at the Stationary 
Source: (Please attach) 
Please see Attachment 3. 

A complete detailed flow diagram of each process at the Stationary Source 
listing all Emissions Units associated with the process: (Please attach) 
Please see Attachment 4. 

Location of nearest residence and distance from the proposed Stationary 
Source: (Please attach) 
The closest residence is the on-site housing provided by JR Simplot. The housing is 
approximately ½ mile from the dryer. 
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(g) 

(h) 

(i) 

O) 

Zoning approved by local municipality, or a copy of a currently approved zoning 
map: (Please attach) 
Not applicable - Existing Source 

Copy of application for Use Permit, or decision of the zoning authority: (Please 
attach) 
Not Applicable - Existing Source 

Any new PMI0 or CO Major Stationary Source proposing to locate in the non-
attainment area, or any existing PMI0 or CO Major Stationary Source located in 
the non-attainment area that proposes a Major PMlo or Major CO Modification, 
shall perform an analysis of alternative sites, sizes, production processes, fuel 
burned, and emission 
ontrol techniques that demonstrate that the benefits of 
the proposed source significantly outweigh the environmental and social costs 
imposed as a result of its location, construction, or Modification. The required 
analysis shall be based on EPA guidance or applicable regulations: (Please 
attach) 
Not applicable since the source is located in a Prevention of Significant Deterioration 
(PSD) area. 

Identification of all Regulated Air Pollutants emitted from each Emissions Unit: 
(Please attach) 
Regulated Air Pollutants are Nitrogen Oxides (NOx), Sulfur Dioxide (SO2), Carbon 
Monoxide (CO), Particulate Matter less 10 micron (PM10), and Volatile Organic 
Compounds (VOC). 

Brief general description of the new Stationary Source or Modification: (Please 
attach) 
The proposed modification to the drying process at the Sirnplot Silica facility in Overton 
involves replacing air pollution control equipment associated with the coal-fired sand 
dryer. Simplot proposes to replace the existing baghouse to limit filterable particulate 
matter to 0.025 grains/DSCF and to limit condensable particulate matter to an 
agreeable limit with DAQM based on source testing. Simplot also proposes to install a 
scrubber that will limit SOx emissions to 7.34 pounds per hour while burning low sulfur 
coal (containing less than 0.8%). The scrubber will maintain a minimum 85% control 
efficiency of SOx during the burning coal containing 0.6% sulfur. The control 
efficiency will increase while burning coal with a higher sulfur content of 0.6% but less 
than 0.8% so that the 7.34 SOx pound per hour limit will be maintained Simultaneous 
with the installation of the new baghouse and scrubber Simplot will be executing 
several previously postponed repair and maintenance project on the dryer system. 

This modification also includes the extension of the conveyor system at the mining 
operation and the addition of a screen to the conveyor system. The mining pit has 
expanded to the south of the slurry and mill water lines over the years. In order to 
avoid hauling mined material, the conveyor belt has been extended to the south. A 
grizzly was added at the end of the conveyor extension so that large material could be 
removed at that initial loading point. The mining equipment could then be used to 
remove large material as it builds up at the beginning of the conveyor extension. The 
conveyor extension is shown in Attachment 7. 
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This modification also corrects the emission factor that was used for the NOx 
emissions from the dryer. The corrected emission factor has been scaled up to the 
maximum operating capacity of a 24-hour rolling average of 2.04 tons of coal per hour. 
The previous application/permit did not take into account that the performance test 
was performed at a coal feed rate of 1,46 tons/hr. The change in emission factors 
does not represent a Net Emission Increase since it is only a correction of the emission 
factor and not a modification to the unit or production capacity. 

An additional process consisting of a conveyor, screen and hopper have been added 
to the facility to capture the screen oversize, The process will be located next to the 
feed coming out of the dryer, The hopper will be located next to the existing oversize 
piles that are fed from the screen/conveyor immediately after the dryer. The material 
will be loaded into a hopper that feeds into a screen and the screened material will be 
conveyed back into the product stream. The oversized material will be piled for 
disposal. The new conveyor/screen/hopper configuration is shown in Attachment 7. 

The aggregate processing and haul road PM10 emissions have also been updated to 
reflect current EPA recommended emission factors. As a cumulative result of these 
updates and equipment changes, PM10 emissions are predicted to decrease from 
previously permitted levels, The NEI will be calculated on the new equipment that has 
been added to the facility and the reducti, en in the haul road emissions, The haul road 
emission reduction is a true reduction b(~cause the facility now uses a slurry to 
transport the sand from the mine to the processing area instead of haul trucks, The 
reduction in traffic and vehicle weight has resulted in a significant emission reduction. 

A new stacker will be added at the dewatering screens and cyclone area off of the 
slurry line. The stacker will feed a third storage pile which will be east of the existing 
two storage piles. 

(k) Complete description of all processes by Standard Industrial Classification 
[SIC]: (Please attach)

SIC Code is 1446 - Industrial Sand and Gravel


(i)	 Complete description of all Emissions Units by Source Classification Code 
[SCC]: (Please attach, an SCC reference document is available upon request) 
Attachment 5 

(m)	 Type of fuel utilized in each Emissions Unit [if applicable]; (Please attach) 
The sand dryer is coal fired. Propane is used as a fuel supplement and to trim the fire. 

(n) Estimate of total annual fuel usage from all Non-Road Engines [gasoline and 
diesel]; Such information may be used by the District for modeling and emission

inventory purposes, but shall not be included as a condition in the Authority to

Construct: (Please attach)

Annual fuel usage for non-road engines has not been inventoried. The annual fuel

usage for non-road engines would not be increased due to the current modifications to

the facility.


(o)	 Maximum Potential to Emit of all Regulated Air Pollutants for each Emissions 
Unit in [Ibs/hr, Ibslday, and ton(s)/yr]: (Please attach) 
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Potential to Emit for each emission unit is presented in Attachment 5 (Emission 
Section). 

Maximum Potential to Emit Emissions of all Regulated Air Pollutants for each 
Non-Road Engine utilized within a permitted facility in [Iba/hr, Ibs/day, and 
ton(s)lyr]. Such Emissions may be used by the District for modeling and 
emission inventory purposes and shall not be included in the facility Potential to 
Emit: (Please attach)

Annual fuel usage for non-road engines has not been inventoried. The annual

potential to emit for non-road engines would not be increased due to the current

modifications to the facility.


Stack data: location, height above grade, diameter [I.D. or effective], exhaust

gasses, flow rate [AGFM], and temperature: (Please attach,)

Previously submitted modeling parameters for the existing emission units at the facility

are still current. The modeling parameters for the replacement baghouse and scrubber

will be provided after the equipment as been ordered,


Maximum rated design production capacity: (Please attach)

The maximum rated design production capacity for the facility is a feedrate of 2.04

tons/hour of coal on a rolling 24-hour average. The maximum amount of product

through the dryer is 200 tons per hour, The maximum amount of mined material is 400

tons per hour. The maximum production per individual piece of equipment is shown in

Table 1,


Table 1 Maximum Design Production Capacity
De=;cdption Annual 

(p) 

(q) 

Source ID 

1P 
2P 
3P 
4P 
5P 
6P 

m . 
7P 
8P 
gP 

10P 
11P 
12P 
13P 
14P 
15P 
16P 
1D 
2D 
3D 
4D 

SD 

Loader/Mining 
Grizzly 

Conveyor 
Conveyor 

ScalPing Screen 
Conveyor 
Conveyor 
Conveyor 

Grizzly 

Conveyor 
Conveyor 
Conveyor 

Rod Deck Screen 
Conveyor 
Conveyor 

Wet Screen 
Conveyor 

Storage Pile 
Conveyor 

Storage Pile 

Conveyor 

Maiimurn 
Production ProducUon 

Capacity Throughpu~ 
(tonlhr) (tonlyr) 

a~ 2,400,000 
400 2,400,000 
400 2,400,000 
400 2,400,000 
400 2,400.000 
400 2,400,000 
400 2,400,000 
40o 2,400,000 

. . , ,
400 2,4oo,ooo 

mu .... 
400 2,400,000 
400 2,400,000 
400 2,400,000 

i
400 2,400,000 
2S 150,000 

400 Z,400,000 
400 2,400,000 
100 400,000 
100 " 400.o0o 
100 400,000 
100 400,000 

10o 400,000 
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6D 
1Y 
2Y 
3Y 
4Y 
5Y 
8Y 
7Y 
8Y 
9Y 

11Y 
12Y 
13Y 
14Y 
15Y 
24Y 
1Z 
2Z 
3Z 

Storage Pile 
Loader 
Hopper 

Conveyor 
Conveyor 
Conveyor 
Conveyor 

Screen 
Screen 
s&~;en 
Screen 
Screen 

Screen Reject 
Screen Reject 

Conveyor 
Conveyor 
Stacker 
Hopper 

Conveyor 
Screen 

Coal Feed Rate to the 
Dwer 

100 400.000 
200 1,200,000 
200 1,200,000 
200 1,200,000 

,,,,i i 
200 1,200,000 
200 1,2o0,o0-o 
2OO 1,200,000 
200 1,200,000 
48 288,000 
48 288.000 
48 288,000 

288,000 
10 60,000 
10 60,000 
190 1,140,0oo 
190 1,140,000 
190 1,140,o00 
75 12o,000 
75 120,000 
75 120,000 

2.04 (Based on 12,708 
a 24-Hour 
Average) 

(r)	 Expected production capacity: (Please attach) 
The expected production capacity is to operate at maximum design capacity. The 
expected annual production capacity for the facility is an annual consumption of 12,708 
tons of coal. The annual production rate for the dryer is 1,200,000 tons of sand. The 
annual production rate for the mining operations is 2,400,000 tons material mined. 

(s)	 Schedule of operation [hrs/day, days/wk, wks/yr]: (Please attach) 
The facility is designed to operate 24 hours a day, 7 days a week, for 52 weeks per 
year, 

(t) Description of air pollution control equipment, for each Emissions Unit: (Please 
attach)

The proposed scrubber and baghouse are the air pollution control equipment that will

be installed for the coal fired dryer. It will control the potential SO2 emissions while

fueled with coal of as much as 0.6% sulfur content by 85% and will limit SO2

emissions to 7.34 pph when fueled with coal containing as much as 0.8% sulfur The

PM10 emissions will be reduced to 0.025 grains/DSCF as measured by EPA Method 5

and the limit on condensable particulate matter will be based on source testing.


(u)	 Analysis of compliance with requirements for Best Available Control Technology 
[BACT], Lowest Achievable Emission Rate [LAER], Maximum Achievable Control 
Technology [MAC’I’J, as applicable: (Please attach) 
A full BACT analysis was prepared for the coal fired sand dryer at the Overton facility, 
The complete BACT analysis is included as Attachment 6, The proposed BACT for 
the dryer is a baghouse, wet scrubber and low sulfur coal (coal containing no more 
than 0.8% sulfur), 

(v)	 Pre-construction measurements of existing air quality, as required by other 
subsections of Section 12: (Please attach) 
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Not applicable - existing source 

(w)	 Results of modeling for each Regulated Air Pollutant [if applicable]: (Please 
attach) 
Modeling is not required by Section 12 since the Net Emission Increase (NEI) for all 
criteria pollutants is below the modeling thresholds, Table 1 shows the modeling 
thresholds in Section 12 and the NEI for the facility. 

Table 1 Section 12 Modeling Thresholds 
’ Pollutant , ,’~" , ’, , " ’ -. ,It~ =r~r).. ".....’ ..... _" .(bnlyr)’, ;’ ". ....~,,.’, (toO@r):" :. ;, "(�o’r~¥r)’,~,, 

Simplot NEI Emission Factor Cha,~lS -Sl.2.3 2,48 -0.14 
Modeling Thresho!ds 40 .. 100 100 40 15 

Does Simplot Exceed Thresholds N.o No No No No 

However, CH2M HILL is preparing an increment analysis for the triggered criteria 
pollutants, NOx, PM10, and SOx, in the airshed. Modeling data will be provided to 
Clark County DAQM upon completion, 

(x)	 Description of post construction ambient air monitoring systems for each 
Regulated Air Pollutant [if applicable]: (Please attach) 
Post Construction Monitoring is not required per Section 12. Post construction 
monitoring is only required when the NEI thresholds for modeling are triggered 
and the impact concentrations from the facility exceed certain thresholds. As 
demonstrated in Table 1 the facility does not exceed the modeling thresholds. 

(y) Description and general specifications of continuous emissions monitoring 
systems for each Regulated Air Pollutant, [if applicable]: (Please attach) 
The facility PTE for CO and SOx is less than 100 tons per year for each pollutant so 
Continuous Emission Monitoring System (CEMS) requirements have not been 
triggered for either pollutant. The emission factor change for NOx is not considered to 
be an NEI since it was a correction in emission factor and not a change in actual 
emissions. 

(z)	 Additional impact analysis of soils, visibility, vegetation, secondary air quality as 
required by other subsections of Section 12: (Please attach) 
Additional impact analysis for soils, visibility, vegetation, and secondary air 
quality is not required since the NEI is below the thresholds as demonstrated in 
Table 1. 

(aa) Anticipated construction schedule including the estimated initial start-up date: 

(Please attach) 
Simplot plans to order the scrubber and baghouse within 60 days after the ATC is 
issued. Installation of the equipment will be co,mpleted within 6 months of delivery of 
the equipment, 

(bb) Statement of statewide 
ompliance of existing facilities operated by applicant: 
(Please attach)

Simplot Silica does not operate other facilities in the State of Nevada. The J. R.

Simplot Company, operates unrelated businesses within the State of Nevada. All are

believed to be in compliance.
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(cc) Information on the air pollution control equipment installed at similar facilities 
owned or operated by the applicant, applicable to sources subject to public 
notice requirements: (Please attach)

Not applicable since Simpler Silica does not operate similar facilities in the State

of Nevada.


(dd)	 Payment of all applicable fees pursuant to Section 18 of the Department of Air 
Quality Management Regulations: (Please attach) 
All applicable fees are included with this application. 

In accordance with Section 4.3 of the Clark County Department of Air Quality Management 
Regulation, and NRS 445,58, the applicant agrees to permit the Control Off~cer or his 
representative to inspect the facility during the hours of operation without prior notice. 

This application shall be deemed incomplete if submitted information is incorrect, inaccurate 
or missing. 

To the best knowledge of the Responsible Official, the information submitted in this 
application is certified as true and complete. The Responsible Official agrees that any willful 
misrepresentation shall be cause for revocation of the Authority to Construct Certificate. 

Signature of Responsible Official Date 

Tom Bender 
Printed or Typed Name of Responsible Official 

Resident Manaqer 
Responsible O~ficial Title 

This application must be accompanied by payment of a $266.00 application filing fee (Make check payable to Clark 
County Treasurer) in accordance with Section t8 of the Department of Air Quality Management Regulations. 

Additional fees may apply. These include a one-time permit review fee, annual equipment fees and possible 
mitigation obfigatlon. 
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Attachment 1 
Stationary Source Location Map 
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Attachment 2 
Site Map 
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Attachment 3 
General Flow Diagram 
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Attachment 4 
Detailed Flow Diagram 

Final ATC Application - 12/02/2003 



JAN-23-2004 ii: 19 DEPT OF JUSTICE 41S 944 6496 

III i ii , . i i IIII I i I II iii . j 

I ..... I., 

i ’ 

,I 

’i, ~ , 

l I i i 

P. 18 



JAN-23-2004 11:18 DEPT OF JUSTICE 415 944 6496 

Attachment 5 
Emission Calculations 
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i’ 

Dryer HAPS Emissions 

CAS EF 
HAP ’, ,Number I~/ton 

Ace~ldehyde 75070 5,70E-04 
Acetophen0ne , 58B62 1,,50E-05 
A=cd~n I070Z8 2~OE.,O~ 
Benzene "7’14~ 1,;~0E-03 
Benzly Chlorlae 1004a.’7 7,00E-O~ 
Bis (2,~:hylhexyl)phlhal~e (DEH’Pi". 117_8.1.7 .~.." 3.80, E~5’ 
BrOm¢)forrn .......
.2:Cn!oroaoetoahenone"Carbon Disuilide 

75252 
75150 1,03E-04 

532274 7,00E-06 
Ghlorobenzene "-10i)g07 2.20E-05 
Cl’;tDroform 67663 5~90E-05 
Cumene 9B828 5.30E.06 
2,4-D,’!n!~ot~uene 
;Oimethyl Sulfate 

, 12I 142 ’ "
77781 

2.60E-07 
4.80E-05 

Ethyl benzene, , 1&;)414 9.40E:05 
Eth~ ,Chloride , 
Eu~yl,ene D~chloride 

, , ¯ 
75003

i, ., .....
107062 

4.20E.05 
4,00E-05 B;16E-05 2,54-E-0~ 

~ Ib/hr ~nh/ear 
1 .t6E-03 3,62E-03 
S.OSE-OS 9.~E-o6 
5;~-04’ 1;B4E-03 
2,55E.’03 8,26E-Oa 
1,43E-03 4.45E ,-03
l.,me~+ ~4E-O4 
7.osE.o5 ,Z.~.E.-O¢i tl
2,10E-04 6.54E-04 
1..43E.05 ’ ’ 4.45E+05 
4.4,9E,.05 ’1,40’E-.04 
1.20E-O4 3.75E-04 
i ,08E-05 3.3, ?E-D5 
5;7iE-07 1.781E~06 
g.7gE-05 -" ’-3.05E;~}4

~.~E~ 5.9~E-04 
8,5"/E-05 2.67E-04 

Etb,~, ene D~orhide 
Formaldehyde 
Hexane 
Isophorone 
Meihy~ Bromide .... 
M~II~ Cl’Jodds 
M_ethy] E~y~ Ketone 
Methyl H~/~lrazlne 

Methyl T,~,, ,Butl/I ether 
iMetl~lene Chloride 
Phenol 
Proplonaldehyde

Tetra~hloroelhy)ene 
T~luene 
1,1,1-Trich]oroetha~ne 

Se~ium 
Cadiurn 
:.Chromium 
:Cobalt 

i i, ,,, ,, ,,,i i 

’.’. ’ ’ 10B934~ 1.20E-06" 2,45E~6 ’ 7.62~06

50000. 2,4OE-04 
110543 6.70E-05 
78591 
74839 1.60E-04 
74873 S.30E-04 
78933 

i i 

,, , ,,i ,, 

108952. 1.60E-05 
123386 3.BOE-.04 
1=71e< +.~’E:OS 

2.00E-05 
100425’ " 2.50E-05 

10054, , 7.60E-OLS 

........ ’z.sOE-,Os
4.10E,04

,,,,, ,, . , ,,,, ,,,
2.10E,.1~ 

~,, , , ,,= _	5.10E,05 
2,60E,04 

1.37E-04 4.26E4)4 

;,_~E.o4 2.~E-O~ 
3.47E~)4 1.08E.-0,$ 
4.08E-05 i:~E-04 
.7..~E.+O5 2.~2E-o~ 

’3.26E,05 i.1:]~2~E-04 
7,75E-04 2.
1E-03 

’ 8,77E-OB 2.73E-04 
4.g0E-04 1.52E-03 
4.08E-05 1.27E-04 
.5.~oE-o5 ~ ~gE-04 
7,551E..05 235E,04 
1.85E-05 4.83E-05 
3’.671E-05 1.1.4E.-04 
8.~E,m 2.6~E-03 

1.0~E-04 J ,~,24E-C~
S.30E~O~ "i.SSE-O~ 
2.0t~E-04 6.35E-04 
’837E,O4 .2.67E,~03 
1.00E-O3 3.11E-03 
1.69E-04 5.Z7E-’D4 

1 ,ODE,04 
ILeSd 4.2oE--o,


......... i ,,,,, 
’4.9OE-O4 
8.3oE--o5 
2,80E,04

+ . . IJ 
5.71E*~4 1.7~E’03

L. i ..... 
1,30E,.03 2;65E.,03 e,~eE.-O~ 

TOTAL 2.O6E-O2 6,41 E-~: 
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Attachment 6 
BACT Determination 
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BACT ANALYSES FOR SULFUR DIOXIDE 

Best AvailabJe,Cont~ol Technology (BACT) is an emission li mitmion based on the 

maximum deg~e of,rcduclion that is achicvabl= taking into account P..nu-¢~,); 

onvir.onmental, and economic impacts, The "’top-down" process requires that all


avaJlab|e coau’ol tcch’no[ogies b¢ ranked in de~ending order of control effectiveness.


The most s[ringem technology is th~ seiecmd as BACT unless tl~ appllc~,m 

demonstr..’,tes to the I’¢’rmRfing auL~ority that technology considerations, or cttergy, or 

envi ronmental, or economic impacts just~ ty a conclusion that Lh¢ n,xost siringcnt 

te.~hnology is not "achievable". in Lilts case the next mosi stringent technology is 

analyzed until the applicant can no longer justify to the pcrmiuing agency that the 

technology is not "’aclfievabl¢". 

The steps token to conduct the SO2 BACT analysis tbr the Simplo~ Silica Pxoducts 

sand dryer at Ov’m’ton, Nevada arc: 

I.	 Review BACT detcrminauons for recent permits ~nd other sources to identify 
potentialty applicable controls’ for the sand clryc~: 

2.	 Discuss.the application of potential controls to the sand dryer and.eliminal¢ 
controls that art: not technically feasible; 

3.	 Rank the t.echnically feasible controls in order of highest level of’control 
(lowest emission ram) to lowest level of control 011ghest emission rate); 

4.	 Dovdop theenvironmonLal, energy, and economic impacts orrach control 
system ranked in step 3ignd 

5.	 Select the most srringent conu’oi system thai has acccptab[~ dnvlronmcrtta], 
rn=rgy, and ~cooomic impacts, 

The followlng sections discuss,th~ re.suits of,ach of these steps. 

I. Permit/Technology Rovlews 

To identify the typical BACT’and assoelnted emission limits used to control sulfur 

dioxid¢ (S0_~) crnissioas from the mineral processing industry, the Environmental 

Protection Agency’s RACT/BACT/LA~. C]¢aringhous¢ data base {RBLC) was search~l 

F’lvnl V~l-siaa Au|~t 2003 , , 
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for BACT degcrndnations on dryers and kilns. The results orris Te¢iew we’re.used to 

identify tho most su’ingcnz ¢onrro] technologies and lhe accompanying ~ntrol 

effic~encies and BACI" emission limits. 

The fLBLC database was searched for BAcr detonnination~ in the Mineral 

Processing Industry (process catcgoW 90). A search was f~t conducted for |he non-

metallic nlineraJs processing ~or [process category 90.024). However, no permits 

w-re ]istc~i that had SO,, as a pollutam with perrail limits. Then the search was. broadened 

to incJudc Calciners & Dryers Mim:rai Processing Facilities 0roc~ss category 90,01.7), 

Th~ results of these scan:hes covering r~e 1989 through 2002 RBLc dmc period are 

pt-cscn~cd i~ Table 1. 

As T, ble ’L shows, the, RBLC rcv’iew of the’- time period identified one sand dryer 

p~ttair, three ag~rcgam,drycr permits, one dimomaceous e+,rth dry. cr permit,,and one 

cm-~=nt kilrdcaiciner permit, Note only tl~c cement (alkaline:feed,) kiin~/C~lciners 

permitmd in Nevada ~as listed from the Calciners & Dryers process category search to 

identify ~gional BACT d~tonninations easel limits. This is. becauSe 0at.st kiJn~dcalciaers 

process ’highly alkaline material that readily absorbs$O~, from fuel combustion. This is 

not the ease for sand and aggregate dryers where alkaline material.must hc purchased for 

SOz abate, meat. Th~ Nevada-p~rrnit for cement kilns was included to identify, rcglonal 

BACT d~rminacions and limits to see if [hose dezormizlations wen: co~sist~nt with 

controls applied to the Simplot Silica stmd dryer. For ~he cement, kiln/calciner (N’¢-

4 
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0032). low sulfur coal was sp~ifically igk:nli[icd as BACT [br $O~ zmd the r,~-.nniucd 

emission role is 20[; tons per ym~r. 

The sand do/or permit did not contain BACT dgte.rrninatiorLs/limits for SO: 

presumably b~cause 1h¢ omissions, of SOt were less than 40 tons per year (PSD 

signi ficancc level) du= to firing a very low sulfur h¢l (natural gas). "I’I4	 sand dryer was 

Ix:rmitted inCalifornia whc~ ~he use, of coal is limited duc to PMI0 non- ar, ai nmem


issue. This was the case for the t5 tm~ p~r hour aggr~am dryer permit


(CA-0653). A&M Products was contacted regarding zh¢ uss of [iqaified gcux~lcum g~s


{LPG) instead of coal or oil, mid n:g/~rding what BACT-Othez for SO,.. ref~.rrcd to in the


RBLC listing. The plant engineer said that thsy had rer, cntly installed a ,fluid bed dryer


riving natural gas. No aggzcgatc dryars had been built rt:ccntly, ald~c, agh one was


removsd when the fluid bed dryer Was instatled. He said he was not awar~ of anyone in


the San Joaqain Valley Unified Air Quality Management DistricbSoughem Region


getting peck’nits to bum coal due [o the PM~0 non-attaimncnt.smms of the area.


The Alabama permit (AL-0035) was no~ a BACT ~tcrminatlon. As such, 

infornmtlon on this perrnlt ’was not pumu~ furtller. However, it should b¢ nomd thin [h~" 

permitted emission ram is muah higher ~han the pro’mitred emissions fxum Simplot’s sand 

dryer (145 lb/hr versus 19.2 lb/l~r from 1988 permitling action); the porntitte.d coul sulfur 

content is higher than fOr Simplo~’s sand dryer (1.5% vursus 0.6%), arid the overall 

control efficiencie, s including coal sulfur co,¢¢n~ arc compamb]c. 

Akhough lhe number of RBLC permits issued in the 1989 to ’2{)02 time frame is 

small, the results a~ consls~cnt wi~h ~h~ RBLC review cxmducte.d for th~ 1980"s. The 

~sults of the 19g0"s RBLC r¢view are prt.aente~! in the :¢pOrtSu~fer Dioxide Be~t 

Avaialabte Control g~.clmolo~y Analy.¢#.¢ For 1982 & 1988 $implor ~iliea "Products SatM 

Dryer Ove, rt, o~. Ne~,ada, submitted to U.S, EPA on January 31. 2000. 

,:1’ 

IL Technology Review of SO:~ Control 
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The purpose of this subsection is to ~rovi~ tl~e technical feasibi|ity.basis for the. 

SO~, control technology hierarchy that will be evaluated ’for BACT for SO~. Based on the 

R.BLC review for SO~z BACT dctcTminadons from 1989 ~rough 2002. only fuel sulfur 

spec, ificadons/limitadons ~’
 idcmified as BACT. Other controls known to control SO~ 

from combustion sources include wet scrubbing, dw scrubbing, and sorben~ injection. 

Each of thee ~¢chnologjes isdesc~1:cd briefly Ix:low. 

A. Fuel Sul~r Specification 

The prima~ method for controlling cndc~ons of SOz from sand/aggrc’gat¢ dryers 

is specifying the fuel and fuel satire" 
onten¢, The use of low sulfur coals,loT ]imi~ng SOz 

cmlsslons from industrial sources in the wcstcTn state~ iS economically attractive since 

most of [he western coats economically av-~itablv rot i ndus~a] users have low sulfur 

coments (less than 1% s~JIf~). Ocher low sulfur fuels pole~tially available.include ~el 

oil, natural gas. andLPG Them are no nat’uml gas pipelines in Overran, NV, eliminating 

natund gas as a fuel choice. Fuel oil with a sulfur content of I’ wt % sulfur was used in 

the origilnal three sand d~ers replaced in ] 982 by the coal-fired sand dryer beg. ause coal 

was signl ficandy lower in CoSt than rucl oil. 

When sclccfiJlg a fuel, the key words am ’:economically available". "£h~ single 
is, 

I~gcst annu~-I cost of.operating thc sand. dryer is fuel cost, As .such, 0~
 choice of fuel 

and related pollmion controls has significant impacts on project e.conomit: viability. At’tot 

all, any t’~cl can be m~.,d¢ available at some price but for many fuels this price makes the 

project uneconomical to consider, For 
.xampl=, fuels such as namrgl g~s and IJ>G ate 

re.ally not economically available.in Ovcrton, NV in d~e quantldcs needed by the coal­

~ircd s,,~d dryer. For the Simpler Silica location and fuel consumption needs, coal is 

much more economical ’than fuel oil. natural gas, and LPG For example, the current cost 

of coal delwcn~d to Ovation, N V is,$1.7~tu, ~d ~e,curm.at cost of propane 

delivered to Ovation, NV is $6.5fltMMBtu. This difference ~n fuel costs ($4.~tu) 

equat~ to a potential incjease in annual fueJ cost of $2,36b.000/ye~. This anauat cost 

increase is over ~wicc ~hat of the annUa~ cost of wet scrubbing control (the highe.s~ cost 
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control option). As such, only coal was considered Lo be economically feasible in this 

BACT analysis excluding the use of nmural gas, LPG (propanctbutane), and low sulfur 

No.2 fuel oil as SO: control options. 

B. S02 Scrubbing 

The pdma.rN, meth~t.s for scrubbing SOz from combustion source flue gL~s are 

wet scrubbing; dry scrubbing, and sorbent injection scrubbing. Wet rcmbbers contact.the 

flue gas with art alkaline water solution created by dissolving .either [ime.Jljl~e~tone or 

soda ash/caustic in water. When lime or limestone is used, tl~e absorbed SOz becomes 

calcium salts (CaSO,t and CaSOs) which arc disposed of in settling ponds or am separated 

from the water and landfill ope~tionS. When sods a.~h or caustic is used. the absot’bed 

SO2 becomes sodium salts (Na2SO,) which are dispo~, d of by discharge, to the 

waste.water treaLment system or disposed o~ in cvaporadon ponds. 

Dry scrubbers ¢omact the flue, gas whh -,an alk,’~ineAuater svray, which dries to a 

solid befor~ leaving the spray vessel Sorbent injection contacts the flue geLs.with := solid 

sorbem, such as lime or soda ash, The dry.solids from.the dry scrubbing and sort~nt 

injection processes are captured in a particulate conu’oi device (baghouse or electrostatic 

precipitator) b~[ore the Rue gas exits m the ulmospher¢. Th~ dry solid waste c0ntaining 

reacted a~d unreacted sorbcnt is generally disposed of as a solid, waste but can be sluiced 

to disposal pon&~. Another 
~ontrol option similar to spray drying and sorbeat injection is 

the use of’ the inherent alkaline ma~eria}s found in coal ash and sand to absorb some of the 

SO:. This i~ wh= happens when particulates from tl~e sand dryer are ealptur=d in a 

baghouse. The aikafinity contai’ned in the captured particles will absorb SO2 in the Rue 

gas up ~o the p0in! that tI~c alkaline matedal is used up or removed from the flue gas 

stream by t]’~c bag cleaning cycle. 

The use of wet or dry scrubbing Ibr significam sources,Of SO~ emimions is 

required by NSPS ;rod by PSD-BACT dcl~mlinations for large.~ 	oal- and fu~l oil- fired 

steam boilers_ 0 ,l~rational problems historically .assoctatad with wet mrubbers using 

time or iin~stone addition to m~intain the ~rubbing solution pF1 levels are much better 

7 
~’maJ Vr~a August 20[X,3 
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und~stood and currem scrubber designs am much more reliable than in the past 

[EPAJ625tl-85/O]’9, page Jill 

Since the baghouse will follow the proposed SOz control, it is paramoum chat th~ 

solids in th= scrubbing media be minimized to pmvcnVminimize the potential for arty 

can’y over into the exhaust stream. Tltc u~ of caustic will be ~ firSL choice of reagent 

in order to minimize the intr~uction of solids. Lim=ston~ will tm the alternative r=gem 

if caustics are not available or economically not viabl~. 

.Ill, SOz BACT ].Ilerare, hy 

.Bitscd on the abm,	 technology discussion tho BACT hierarchy Will include wet 

.~r~bber (scrubbing), lime spray dryer ~rubblng, time sorbtnt injection scrubbing, and 

use of ]o~v sulfur coal (coals having a sulfur content of <’I,0 wt ~). Fu¢| oil, natural gas, 

and LPG ar~ nol ~onomica|ly viabl~ in Ovt:rton, NV, The.pmpos,d BAC’r hierarchy is: 

I. Coal Sulfur content o.f 0.6% and wet scrubber @ 85~ SO: control; 

2, Coal sulfur content of 0.6% and Lim~ spray dryer ~rubbiag @ 75 ~, 80% ¢omrol; 

3.	 Coal sulfur contain of 0.6~o and dry lime sorhem injpction scrubbing @ 45 & 659~, 

comrol; and 

4. Coal suli’ur comcm 0f0.6% and baghous,~ m 0% and .9.5% control (bas¢line).


The use of 0.6% sulfur coal and bughouses for PM/PMm control was 	onsidered 

a.s th~ bowline for this SO,_ BACT, This is because th~ RBI.,C research id*ntified the use 

of baghouse./fabrlc fikratiOn as BACT tor PM/PM~0, and the use of bughouse/fabric 

fi !tl"ation has been considered as BACT t’or PM/PMm control in Clark County, NV. The 

use of very low stdfur goal is considered as baselint: bc=ause the sulfur 	ontem of’the coal 

t~s~l since start ~p of tim c0al-Ftr~d sand dr~¢r in 19.82 by Simplot is below 0.6% sulfur, 

and the uso of tlles¢ coats is an|icipated to b¢ economically practical at Simplot’s 

O verton, NV facility in the futur=. 

A. Wet scrubber,Scrubblng~ 
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This scenario .�onsists of an ab~orb¢~ preccdc, d by a ba~l~ou~. In gen=raJ, lLm¢


WcL scn.tl:~ers a.1.’
 capable of up to,95% conlrol wiEh car~ul design and operation. 

Removals of 90% arc more corn)non.[Sc¢ EPA-600F/-90~0I$ page 2-4-3 in Appendix C] 

As such. lime wet scn4bbing is consid=rcd the most mring,,nt SO2 conr.roi sccnarlo, A 

conseT’vativ¢ SO2 removaJ of 85% is assumed. 

.B. Lime Spray Dryer Scrubbing 

This scenario consislEs of a lime spray drycrtabsodJc: fo]|owcd by a baghous¢. In 

general, lime spray dz’ycr/absorber scrubbers tmvc control ¢~icicncies of 60 to 90 % [Sc¢ 

EPA-600F/-90-018 page 2-61 in APl:¢nd~x C]. A~’SO~ removal efficiency of 80% is 

anticipated for this system based on a vendor quotation.[See .Kppondix B] A Lower 

control e~ciency of 75% is ~)lso ewd’ttated assuming die same capita] and annual ~os~ as 

the 80% control vendor quotation. The 75% COntTo[ scenario is e~aJuatcd b~caus~ of the 

Jew SO: corlc~tTazion inner, nO the sen~bber end the cycling natu~ o[thc smld dryer 

op~ration negatively affect the scmbbem potential control efficiency, Since the actur,~] 

control ¢lficiency can only ’be detern~intd afcer ins~llation,tmd opctation of the system, 

the flm*l pcm’dt [tm~ (,ib/hr.of SO2) should bc based on an mmlysis at actual data with 

c’onstndnts on the.amount of sorl~m injected ~o keep opc’J’adng cost impac~ and win;re 

disposal impacts 
onsistent with this anal)~s. 

C. Dry Lime Injection Scrubbing 

"I-his control .,sc~nm’io consists of (by limc :njccdon in the Hue gas duc6ng before 

th0 baghousc. In general, dry lime injccd0n systems have c.onoo] efficicnc~ 01"40 m 

75 ~,.[See EPA-FIQ017-90.0I g page 3-48 in Appendix CJ The performance of this 

r~chnolo~y is very s~t¢ specific. As such, two control cl’~ciency scenarios were 

cvnlualcd; on~ ~ 43% control an~l one ’,~ 65% conLm], Since Lhe actual control 
ffic, ienCy 

can only be ~terrnined a/tc~" installation ~nd op=raLion OJ: the s~sterr~ the:finaJ ’permit 

Emit (]F~rnr of SC)2) shoal(], be based on an tma]ysis of actuaJ data wid~ 
onstro~n[s on the 

amount of sorbcn~{ injected m kc~p opcxaLing cost impacts and waste dh,’posa! impacts 

consis~nt with this anaJysis. 

i’
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D. Baghouse Control 

This control scenario consists ofa baghouse (no lime or other alk&li ne injection), 

Some SO,_, removal will potentially occur in the baghouse because of the alkadine nature 

of the coal ash. and gm alkaline nature of impurities with ,the sand (sand its=If is not 

alk.qline*[n nature). ]-/owever, the qumttity of send impurities varies with the effe=tivencss 

of tl~e sand c]eaning O~era6on at the mine, As such, the mllount of inherent SOz removal 

wl]! vary based on the availabllitylamount of alkaline i mpu=itk,~ coming in with the wet 

sand. For purposes o[ this analysis, an .~nticJp.ated inherent SO2 control of 0% and 25.% 

were assumed. The 25% scenario is based on $implo.t’s 1996 rest data showing of 25% 

SO,. removal. Testing in 2000 indicated 37% SO2 removal. Because dlis testing result is 

only for one time period, it is nor know~ how, representative the a~umptio~ of 25% so2 

is with Operation over clm¢. Thu~, a range in control ~fficiency from 0% to 25% was 

established. Since the actual control efficiency can only be demrmined after trls=a]lafion 

and operation of the systom, the final permit limit (lb/hr of SO.,) should be based on an 

analysis of ,actual data. 

IV. SO.. BACT Impacts Analyses 

This subsection prose, ms the emission and cost impacts, and energy, and 

environmental impacts, 

A. Emission and Cost Impacts 

Tab!	 2 summarizes the emissions and economic impact a~alyScs. The estimated 

controlled SO,, emissions range from 23 "ITPY (85% control) to 114 TPY (25,% control). 

The difference betwc¢li con~oltedSOz emissioms comparing the different control options 

is significant. Appendix A decttments the omission calculations. 

10
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Table 2, Summary of 2003 BACT Ent’~siens and F~c~.nomie Impacts 
(0.6% 8ulfnr Coal I .,¯ , 

Dry Lime IRiecli0n Lime Spray Drying Wet ScrubberSand D~’er Impacts 

., t 

SO; " ,i~ions _ , 0%, cc~zrol 
- ll~hr 49..0 

- tFȲ
 i i, 153 

Economic (2) 

Ca~iml ~a~ts , , , , 

Incremental 

- Annual 
osts 
lncremc~tlaJ 

Cus~-4~ffectivene~s vs baseline (3)
i ill t I 

. @ U% e~mml 
,, ,, , ,


@ s~% control


ii , 

25% r:~roi 45% 
ontrol 80% coa~el, 

36,7 26.9 9.8 

1’14 $4 30 

$2,4G1,000 

SL630,000 

$8~3.0~3


,~ ii i i 

S2,66711oa $l,S40Aon $6,9351o~ 
,x . i , , ,, 

S’3Ot6hon $10.1551tqn 

23 

i i 

S2,927,000


$ L,3 [ 3,000 

$932,1XI0 
II 

$7.169Ao n 

SlO,242/~on


NOTES: (1) Bamtirte- baghola~ required I~+ PM]FM¢0 
omml; (2) AI! capitol and,annual c~’ls are in 2000 dollars, t~+u~lcd. 
:o the iZeare~t 51,1X~: {3) Cosl~
fl’ectivene~$tton Of air contaminant removed, relative m ba~tinc: (,t)) Incremental Cos[­
iffc~tiven¢~-S/ton of air 
~mamiq,,~mt removed bctwc.cp, two 
ontrol.~ptlon~, .. 

Incremental capital costS over bas~Hne (baghouse) for the control of SO2 ranged 

from $ 578,000 (dry lime injecdvn) to $ 2,100,000 (Wel Scrubber). Incremental annual 

costs over baseline :for the control of SO~ ranges from $ ~65.000 (dry lime. injection) to 

$.932,000 (wet scrubber). The base~ for the abOve cost estimates arc, documnnt .M in 

Appendix B. 

B, £nergy and Environmental Impacts 

’fable 3 suramaril.es [.he ~.nergy and s~:on ’dary environmental impacts analyses for 

the SO., controls, Incremental energy impacts range from 64 | .000 kW-hr~/yr (dry lime 

injection) to 2,920,000 kW-h~lyr (wet scrubber). The lime spray dryer and wet scrubl~r 

option have very significmat energy requirernemts over dry lime injection control. 

IAmc spray drying also requires 129,000 MMBta/yr ~Or maintaining the sand 

dryer flue gas near 400 *F. This is necc~sary for proper drying of the lime slurry sprayed 

in.to the flue. gas t’or maXimum SO~ removal and ~o prevent caking of damp solids on the 

11 
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fabric filter b~tgS. The coal-fired, sand d£yer ooll=t tempt~mrc in approxima~iy 235 °F. It 

is assumed for this an~y~is that th= higher sand dryer outlet mmpera~ur~ would 

accomplislled by burning mor~’ coal p©r ton or sand. H’propane is used the cost impacts 

will increase [tom about $220.0001yr to $850,000/yr.


The w~£c dlsposal amounts (tons/yr) are for dry waste nnd do not include water


rata]ned in the warm i~ the disposal ponds_ The dry, lime injection option has the }~-ge,~t


amount of sotid waste due to the hi~Jz Lime =o SOt ratio ~uiz~[ for this technology 

rclal:ive tO the oth~ scrubbing option& 

The process waeer requirerncnts illc]Ude water evaporstcd in the lime ~lpra;Y dr~r 

and we~ lime scmbbc’Ts, water teClUimCl f~o’r the lime sIizldng/slu~ry operations, and wal~ 

for sluicing rl~,so]id wa.~cs from the baghouse. Process water Use is z~ r.~ourc¢ drain on 

the envir~rm’~nt. 8lulc~ water Js ~qtd,red to transport all solid wastes-
o th¢’d~Sposai 

’ponds and is a faciEty recycle ~zx~an:L, The environmental ~0s, t of stuic= water is.tied to 

pump,lng power r~quimmenr~. R¢ladv¢ to the amount el’ mined m=ztedai =xnd ar~’ociated 

processing/sluicing water, the solicl waste and wa~er i’mpaccs of the SO~ centre] hierm’chy 

,~.m not significantly di’fferent. 

i, 

i, 
I ,’., 

,i, 

,.i 

,i 

i+~:!
i 

’I 
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Table 3, Summary of 2003 BA’CT EnerKv and Environmental ,Impacts (D 

i 
~r~d Dryer 0.6 % Sulfur Coal Dry.Lime l~adi~ Dry gme InjectionLime Spray Dryer Wet ~¢rUbber i. 

tu~aets .... @6S~ @ SS% l,, 

£ne|:Ky 
, , L 

- kW-hr~’y¢ 772,000 1,4 !3,0
~ 3,692,t’~30 
J ,, i J . 

Incremental 1,590.000 2.920,o00 

-mllBe~ Btu/yr "Nat~ 129,(100 
i . . 

Secondary Euvh-onmental 

ignilons/,vr) f~) 
2~.1300 64,1
00 

i, . , 

lact’ealenta .t&~oo" d47,000 

I L) All impac~ have bccn rotmd~ to three si~nil~canL fi~tnrcs; ~,} l~_~=ii’n¢- ba8l~u~e required f.r PM/PM~econr.roh (3) 3be 
WaSte’ It’ms ~ year" does ~t inchtdc ~.:~r; (.~) Sluice ~t~ier is a re.gyc]e stre~l~t With in tiC t~¢iliey: ($) Process water 
incJude~ wazer volume for ~,et[ing t~tghonse solids und |he lime ~tstrry ~tcr reqtfirc’d fur lime spray dryer aad wet scrubbf.r. 
VrO~e~,’ w’amr u~ ir~rea~s |he fa¢[liti¢~ water coesumpdrm,. .......... 

V. SOz B~CI’ Selection 

B~ause only the 
~missiOn and econOmic impacts w=re found ro be ~grdfieanfly 

different between the control hierarchy options, energy and secondary 
,n virOnmcntal 

impacts wi,ll not be disousfcd h~rther. 

A. Emission impacts 

’For the SO2 control hi~a~¢hy; the SOZ emission reductions, total emissions, and 

percent redL~ctiOn vary significantly for this source of SOz emi~sio.s. 

B. Economic Impacts 

13 
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Economic~rnpacts are typJcal|y evaluated looking a[ the changes iD armua] costs, 

tic cost per ton of" air contaminant removed, and what Other state, agencies have identilied 

as cost ~q’fect’ive controls for similar proce~es. The total annual cost review ’assesses the 

economic impact to the project of rh¢ conrJ’ol opiion. ’The cut per ton of air contaminant 

r~moved. (
ost-effectiveness) is u~Ful when ~ompari~g+inf0rmalion from other similar 

sourc0s. And,.thc, RBLC review resuRs ere an indicator of control mchno]ogies that the 

state age~cie.s consldercd 
=t-feasibJ¢ for’BACT during lhe permitting tim
 pcrlod. 

With mspe~t to I~ annual cost of controL the wet scrubber control has reasonable 

economic impact on the sand dryer opcrafio)l assuming that a haghous¢ is the best opUon 

for PM/PM~0. The baghous¢ contsoI option for PM/PM=o control only has a capital cos[ or 

$1,100,000, and ml annual cos[ of $408,000/y.r, These costs are not inctuded in the SO_~ 

control scenarios since’ all scenarios would include a baghous¢ got PM/PM,o cmltrol, With 

respzct to SO2control,~ the most stringer;t comrol has been selected so no further a~alysis 

of,economic impacts are required. 

*	 Bcsed on economic and emission .impacLs, the use of Iowsulfur coal-(0.6% S):wi,th 

baghouse, and wet scrubber is proposed as BACT for SO~. 

V. CONCLUSIONS 

Based on Otis BAC.’T analysis for SO2 emissions from the Simplot Silica Produc~s


~nd dryer, k is concluded Lhat the use olr low sulfur coal (0.6% $) whh baghouse and


wet scrubber is BACT for SO~.


Since the actual control efficiency can only be detennine, d after installation and

i’ 

operation of the system, the ’final permit limit (lblhr of SO2) will b¢ based on an 

analysis of aetna] data with constrainls on the amount Of sorbcnt injected to keep 
I’I

operating cost impacts and wasic disposal imlxacts ~as0nabl¢, Subject to 

performance tesdng, the proposed SO2 oral=ion limit would be 7.34 ]b/hr. 

I , 

..~,, 

IZt 
Y’hai Vr.~aa g~tg’~ ;g~3 
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¯	 The lldhr emigsion limit will Ix: moaiLored by ~ri.odi¢ scack.~esting using appropriate 

U.S. EPA refe~nc¢ meth0c~, The stack testing will w.,curin five year in~’vals. The 

Ib/br emission limit will mutin~y (monfhly) be determined by ct~mbini’hg~e cold 

feed rate (from the VFD on the foal feed), the sulfur coat.eat of [he coal (.monthLy 

composite a~.a’lysfs from the mine) and the 85% removal factor. 

¯ The proposed BACT technology and emission limits are morn stringent than permit 

d~terminations found in the RBLC database, and the NSPS for small indusu-ial 

boilers.[Se¢ 40 CFR,60’.40c in Appendix C] "]’he sr~ll industrial boiler NSP$ was 

~eviewed because the NSPS for minerals pro~:¢ssing does ’not add~ss, dryer 

c~mbus~ion emissions. 

15
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SO., BACT Cost Estimation Bases 

The Tables 2 md 3 of this report present S, he ca’nission,.e,
onomic, environmental, 
and cn~ impacis for the year 2000 BACT altea~nadves for Simplot’s Overrun, !~ur, 
coal-fi,n:d sand dryer. This ap~:ndix pr=scnlcs the costing bases for zhe SOt control 
hierarchy r~enar/os, 

For all control options, the inlet SO~ emission ram is 57,6 Iigl~ (252 tons/yr). 
Design wasle gas parameters are: volumetric/’low ra~c- 80,000 acfm; tempo~mare- 225 
~¥’, and moisture coritent-21%. All co~s are expressed ia first quarter 2000 dollars, 
Primary. r~fcrenccs for the costs m~" ! ) Simplot imemal data, 2) EPA/OAQPS C’OST-.ALR 
spreadsheets (2~z edition), 3) EPA’s OAQP$ Control Co~ Mama~ (5~k c,~:licion), 4) 
ontrol 
equipmcn~ vendor data, 5) EsrimaIbzg Coszs o/Air Polluliot.I Control (book), and 6) 
EPA’s CUE (Coal Utility Environmental) COST model (version 1.0), 

I, lCnbric Filter with and without.Dry Lime lnjectlen 

Without lime injection, a fabric filter co}lec.ts SO~ based on the amount of 
alkalinity contained in the material t,’olJccte.d on the hags including ash from the 
combu-~tion of. coal. However, U~e SO,. emission realuclfiolm,due to inherent p.roc~ss 
alkalinity is variable and is not quantifiable withou~ eXlensive continuous emissions 
monitori~g data. With U~ injection of dry lime, the prac~ss~opcra~or has a method for 
controlling the |~du~tion of SO: rather than just relying on the.inherent pcace, ss alkalinity, 
The amount of SCh removed is dependent on many factors such as flue.gas approach tO 
moisture satutation~ ~orbcnt utilization rate, sozb~t-fiue gas mixing effectiveness, 
sorbeat-Flue gas contact time, =tc. Sin~e most of these factors is unknown at this,stage. 
the fabric fittea’ is 
onservatively assumed 
o capture ~ Of ~h’c inlet SO~,~ The PM 
collection efficiency of the bughouse is assigned at 99.6%, which is less than the ~,8 % 
T~movaj that a baghouse without lime injection typically achieves. A lower efficiency hug 

Depending on the lime/SO: stoi=hiometdc ratio, sorbcnt utilization, flue gas molsturc 
conmnt, and other parameters, dry lim~ injection has a broad range of potential control 
efficiencics ranging from 40 to 73% ~mova]. 
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ApI~ndix B -
been used in th= fon’ner case because th~ injured l~me inc~,ase, s the dust loadb~g 
considerably. 
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~:~,pcndix B -3 

The l’abr~c f’du’ation system indudes a fully.-equipp~l, ix~u]ated, puLse-jet 
ba~housc, with fans, fan motor/stax’Icr, pulse jet compr=~,or, oH,~ However, ~e 
airlcLoth rado of lh~ baghous= without injection is higher (about 5; 1), compared to 
that of the unit with injection (about 3:1). In the iqjr,.ction case. a lowcJ- ratio-and 
higher bag area-was needed ~cause of the high dust icrading cairned by .the injected 
lime. With both alternatives, it was assumed that enough ductwork and.a stack were 
a]te, ady in place at th© site to convey the waste gas from the cyclor~ to thebaghome 
and the stack. 

k was also a.~ed that a pump was ~vailabi¢ [o sluice the captured dust to 
on-site ponds. Although the pump cost wa~ not included in [hr,, total capital 
invc~sm~nt, de cost of electricity nee.dcd ~o convey the Sluic~ wamr was incorporated. 
The slulc¢ water flow m~c was calculated based on the amoum of du~¢ c_apmrsd and


the maximum recommended solids loading (0,30 lb solids/Ib pure water,}~. Til	 
i,process ~watcr cost is for water used to wet the baghouse.solids calculated as 1% of 

the sluice water use. 

For each baghouse altemmiv¢, rh~ energy impact is the annual power 
consumption el the fans and pump, combined. The ~litt wast	 and wasmwater 
environmental impacts itrc, respectively, d~c.amounts of dust captured and liquid 
waste slreams genermed by the ahernaU,,~es, In reality, however, the solid wasts 
impacm arc zero. [~cause; as stnmd’abov©, the captmcd dust is sluiced to on-site 
ponds. By assumption, the only w’.a.smwatcr streams g, cn©ratc, d are []~osc duc w 
sluicing operation losses. T~ proCess wamr ~osr is for waler used m wet the baghous¢ 
solids ca]cula~cd as 1% oF the sluice.water us=. 

The installation costs for both almmaUvcs incorporate a r~trofit penalty of 
15%, The capita[ recovery, costs hag~ been basra on a 7% annual interest rate (Office 
of Management and Budget-mandated) and a 20-you" system life..For r~c [irac 
injection alternative, a 3:1 stoichiometric r-acio (Ca m S) h~ bccn use.z[ in estimating 
the lime, requirement, as an excess el r~gen¢,is typically used with direct injection. 
Other inputs are iismd in sprea&sheets "Fabric’Fitter without lime sorbent 
injection" and "’Dry lame lnjectlon with fabric filter". 

H. Lime Spray Dryer System 

~- "[’he e~sdn$ baghouse on-sire is a rrverse-air desi~m. Flow
vet, vendor quotations 
solicited for [his study specify pulse-jet units, dec to their lower capitol and annual 
COSTS. 

"~ Sour	c: Wet Scrubbers:’A PracLicol Hm~dbonk, by H. Heskcda and K. Schifftner. 
CRC Press/Lewis ’Publishers, 1986. 

I ’1
I! ,i, 
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Appendix B -,4 

The SQ2.contml efficiency for this control ~afio is ~,[E-mail Run

Bayllss to William Vutuvuk, 0[/10/2000, SDS Proposal No_ 2003] In addition, a PM

control L"fficicucy (entire SiZe range) of 99.7~ has been incorporated, Primary 
refercmw.s for the impacts wsr,a Spray D~inSSystemk (SDS) P.mposa] No. 2003, 
vendor correspondence (e-marls), and the m f~ronces listed above. 

Sized for controlling the Ovezton dryer waste gas stream, the spray dryer­
baghou~ system eonsis~ tff the following major equipme, nr items:, l) spray dryer 
wlnozzics, plaffon~, etc.; 2) two c~ntrifugal fccd pumps; 3) pulse-jet bagbouse (3:1 
aidcloth redo), widl begs, hopper, screw and mmxy valve, 4) system fan; anti 5) 
interconnecting ductwork. (Ex, terrm] duclwork was not included in the quotation. 
However, as with lhe baghouse alternatives above, both. d~is duct’work and fl~e stack 
have be~n assumed to h= in place at the site.) The quotation is based on carbon steel 
fabrication thi’oughout. The installation 	osts incorpottttea, retrofit penalty of [5%. 
The capital recovery costs have been based on a 7% annual interest’ rate and a 15-year 
system life. Other inputs are; listed in spreadsheet ’q..,ime Spray Dryer - Fabric ~Iltar 
System", 

A.s with the ’Fabric l=iit©r with and without Dry Lime .Injection control options, 
it was assumed fl~aL enough ductwork,and a.sh-u:k were aL~ady in pl~	,at the site, and 
tha~ a pump was available to sluice the captured dust to on-site pond.~. However, the 
pmnp elcctaricity cost Was included in eke SDS total anniael cost. As above, the sluice 
waler fl0w rate w0s calculated based on the amount of dust captmed:and the 
maximum a:commendcd solids loading, In addition, the pl~e.sS we!el cost included 
in the total annual cost is for wa~er needed to prepare the lime feed ’and to cover the 

i’’wa~r lost in sluicing. 

Finally, because the wa~t¢ gas temperature (225 oF.) is [0o low for cfficierit 
spray dryer operation (350-400 ~"~ ~he cost of au~iliaw, coal needed to hoar the w, aste 
gas from 2~5 to 400 ~F also has been included, For this, alternative, the aL~xiJia.,’y coal 
adds abm~r.$221,000tyear to the total annual coSt (see e-mail on calculation basis). 

m, Wet ScTubber System (with Fabric Filter) 

First. it Should.be noted that-vendm~ do nor~onsider wet lime scrubber ~o be 
an c~=onotmc~]ty viable control aitemativ~ lOT this emission soma:	, as its ’,vesta gas 
volumetric flow rate iS tOO low for it tO be cost.~ffecfive, Lime and other wet 
scrubber systems arc more, suited ’for [area flow rate sl~cams with higher SO., 
concentrations, such as those ~mitted by utility boilers. For ~hat reason, we did not 
obtain cost quma|ions from equipment vendors t’or a wet lime scrubber system. 
However, we w¢~ able to.d~velop study 	o~t ¢stimat~ via EPA’s CUECOST model. 

i 
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Appendix B -5 

Tt~ CUECOST mode|, which wm~. &v--loped f~ ~fimating ~oal ufifity bo~ler 
PM, SOs, and NOx cont[ol costs, provides fairly curr~m (.1998).
ost estimates [’or 
severM we[ scrubber systems, including ]imcstone-with-,forced-oxida~ion (I.SFQ). 
Although a LS~O system is riot a lime FGD, the types of ¢quiprr~nl,u~d by bod~ 
systems-reagent preparation, SO2 ~cmovM, flu¢ $-,m h~mdling, and wastew~nm­
[realtra=nt-ax¢ essentially identical. The ~tn diffP..renc~, 0f cout~’ is in the reagent, 
lime typically being much more costly than limcsmr~s, Thc~for¢, w~ Gonc)ud~d that 
a/..~FO would be an acccptabl¢ sunOgam for a w¢~ sorubltct, 

Because the CUECOST model uses utility boiler capacity (in meg~Wa[ts) as its 
sizing pRram¢¢r, rather than volumeuic flow ra~¢ (in ach’n), we first had to de,ermine 
the size of the sand dryer in equivalent m©gawatts by usiog a a~f~ ratio L~ken

from CUECOST. (W’~rh utility boilers, tllis rnfio is.~ntialiy constanl over th~ enGre

size ~mga.) Using this ratio, we compumd an equivalent size of approximately 15 
MW. This size I’ctl conside~b[y below ~he, 100~I ,OOO M’W capacity range in 
CuECOST. Wc input this 15-MW size into CUECOST and obtained itemized ’capital 
and annual cost outpui~;. These costs, however, were ex~m~ly hlgh--sevexal times 
high¢~- than ~hc costs o[ 0~¢ fabric filler and lime sway dryi1~$ al~’nativcs dlscuss~d 
above. Clearly, downward extrapolation in/his case was no.~ appropriate-

To make use of the CUECOST model results, a lime spray dOCr.s.ystcm

(LSDS) case was run. A[u:r deducting the coszs of ¢quiprnon[ th~t~ would not bc

needed a~ d-� Simplot install~ion (
.g., ball mill for grinding limestone’focd), d~¢ 
CUECOST-LSFO equlpmcnt cost was divided by ~ CUDF~OST~LSDS ©quiprrmn~ 
cost. obtaining a factor or L’/3- Next, ~h~ fabric fikar costs w¢~ dedu~�~J from the

total ~tpmcnt �:o,s[ from th© SDS quotation, Then the ~djusted SDS cOst was

muRipliod by ~his ratio to obtain the’Wet Lima FGD .cost. Finally, the W¢~ Lime FGD

equipment cost was multiplied by an installation factor m obtain ~hc [0tal ~apiml

invc.s~.rnen~. For ~h¢ various opsrating and m~inlcna~cc costs. ~he CU~’COST outpt~-s 
were used for ~le~trJcity and reagent ~equ[r~m~nts. Because the CU~COST opera6ng 
labor requirement was excessive-3 operators per shift-the SDSqaomdon’ estimate of 
t opermor/sh/ff was used instead. The OAQPS ConlroI Cos~ Maru~td and ~,in~ring 
judgement were the.~.~r~ of the ot~cr annual cosu. Per ON£B mandt~e, an/-;GD .[il’c 
ot: 20 ycms’ is used to calculate the annualized capirM requirement, 

As wi~h the Fabric Filter with ~md without Dry Lime Injection’conlrol options.

i~ was assumed that enougl~ ductwo~k and.a s~k wcrc already in place at the siu~, and

chat a pump was.available to sluice the captured dust tO on-sire pond~. As above, the

sluice warJ~r flow rate WaS cRiculaw, d based on the amount of dust cap~’..d and ~c 
maximum r¢corrtmended solids loading. In. addition, ~h= process wut~r cost included 
in the |o(al annual Cos~ is for wa(cr n¢¢derJ Io prepar~ zha lim_c feed and ~ 
orm" the 
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Appendi& B -6 

wa~.er ]ost in sluicing. Ol~h~ inputs arc lisa.ed in sprea~heets "Wet Scrubber System 
+ Fabric Filter". 
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ANNUAL COST INPUTS; 
a,~o Ip~nnl[ apP-I 

[IX)L/eL.S]
S.6 {SOS, Mahdi 

;27.47 |OAQPS Man.] 

~so [~p~ da~ 

o [e~r. i~L’] 
0,07 toAoPs ~,]

~s [en~r, ludm~-! 

o.o4 [o/
~Ps.M~.l 

ANNUAL COSTS I~S~: 
II~m’l Cc~l ~SoiJICt 

sos. DOL 
OA~Ps/4~n,.~ 

ze,,
!~ 
CUE-COST. DOE 
OAQP,.~ Maltual 

7.4 
¢7,0~ ¢U~:=O s"r.,sL, r,p 

107 
S~ 

0	 s~r~eng |d~ 
OAQPS 

1 ~7,o~ 

GOST-EPFEG’I3~=NESS ,
,.~OVE ~IAIS,E~NE CONTP~OL; 

CtE-PM(S’t=n):
C.,/E,---SO~ " 

ENERGY a=~ E~VIRONM~TAL IMPACTS ~’10] 

W~e 
2,015 

ErPrgy (kWWyr) 2.91 B,21 ~, 

~t47.1 

I~3 Z40 PM 
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/ 
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Wt Fim~r 

sq~. babDr o;02"/, 

o,o57~ 

~-~u F~D 0.0?4 

o,~m 

Overt~zatd 0.191 
Tax,irw.,adrn 0,089 
Cap, m~ov~ O,245 

T~; 1.0~0 
m , ,_ ..... ii . :rrr--

NOTE~: 

[1) Lime Fl30 ~-~ar. L~ ,ized ~4 ==,Jl~l f~v, sire plot (Ov=r[on~ NV) sar.d d~r. 
Input (wa.~to ga.~) pamr~m tidcen Irom ~mP~, data. Fat=~ tlltar i~lnslatlad UP=drachm. of F~D. 
Equ~pmenl, ~ was r.~,1~ mult/F.~ng ~my ~ ,SyiU~m~f ~t iPy R~TIO.d ~ Ff-E~­
.~prdiy d~or ~ ~lii}iff~did ll~ CUF.~ ~ ,=DS ~ ~ ~ ~l~ IPI,I~	~O qu~Niork 
;f~ ~l-~a¢ file= ~U$-t:~MP.WX~’ ~ ’°~SD~-L~R.WK3L) 

I2t ~ ¢~m=l~nd~0 to eta|e" ol Spray Dryb’~@* S’yster’~s ar=d CUEOO~T ~i~ q~t~l|m’t. 
~S} Obtak~d ~ p;opoMiorlb’i9 lrom GUECOZT inlet SO?. ram {~o3 Ibtilr) 1= ~mplot’=. 
~1SDS pm~td~d fol]m’,~ briikdm~ of Ul~r p .mi;C~d: bagh~,~se~zo-%, spray ds3’e~--4,~%, 

Is] -~,ng c=== = ~r Poiu~=~ c~v,~;" ere P~=~L=~ P=l~a~ ~s~o, T=a~ ==p~=’ 
inveslmem (~¢iYad }~rn pur~ ~lU~nenl =oit ~ imdi~tton Wmtor I=r vtmLt~d ~1~ 

(from Tal~i~ 22~ P, ~), 
[5~} ~ ~ ~el~Co,spm~t lot tabd~ falar ~ r=~== ~dp=., (TCFFoDR,WI~I}­
[0] Lmbor mll~ (or mi~]r~ i~m~tton= ~n ,N~lad~, I~.r I~ur,~u ol tabor SLmbtbs, DOL (Ja~ 

~rged by U.I~. midt~a lO ~..t.~t cus~ra (Ja~,.~g, "991 per 
I:~E’~ Ex~rgy. irdorm~k=n A~Jm~Islr~tlon C~thly Energy Rev,~’) 

ran be sk.~¢=~l ar~l r~Y¢lmi ~n~lia. Thus, dgst dlal~s~ 
~t 
L~ z~m. 

o[ PM10, PM2.5, m=,, lo Ioia] PM,
[10| Impom~ pertedn |o ~,y~ur=ls .r ~(Id ~ 5quid wag’J= 9mnar~L~rJ, ~u~ powar z=,~,~ ma a 
r~.=fl =d using II..is o]5~naP-Jw, l.lo~ver. In @d~ ~a.,~t. 11~ ~lld ,wzmtm (du~) claptu~l ur~ 
~l’mur.~ aJ,~ad ~1 the FGD ~s ~luk:e~ 1o zm on-slLe =et~ ~, Thus, il, i.~ not ~, ,,~l.~w sS-~tlrn,

,,~. T1~ece ~e Iw~ wa~Jow~L~¢ slreon~; 1),the FeD ~ (t,~li.lal Io tho Water fi~lad r’=llp) and 

to the sd~F~g ~x.~). 

iOt0~(::~ 3;"0 PM 
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F~t=ri=.Fillar..,2OOZ 1 of = 

vAPCCI .[Fcx,,~rs’.~ ~mdmr 1991D-PRELIMINAFIY): [.~) 

INPUT PRRLAM~RS: 

A: 

B: 
C: 

A: 
5: 

E; 

PuL~JmI-BI~R 4.B t~ S.12G 

5~’~-J,-,r--~r’ap =; 

ao.utm f~emm ccmzl 

~=m~x ~=¢i 
~o0,0 

sT,s [~ct~J 

o.~o [E~aPc.I 
2o.o [Sv~===~ ==t~} 

10 

2.O 
o.g 
;2. 

i 

0.8 
0,75 
0.9 

1,130 
tO0 
0,1 

1 [FF =ml at.] 
0 

t.’, [~s.=,.!
,4OOO
loo [a.g¢-l~,d~,at.} 

,~s, ’~ao .rsM...t 
1,55 
0.00 
tP.~O 
O,nO 
0.1~ 
D,~9, 
0.’/;5 

, ’,,’ 
, ,’I 

i: 

i’I 

;;I’ 

!iI ,, 

1 ’1,1,IIb~ I 

I’
!,(: 
!I:’I 

I’ 
:I 

I,!’ 

I!~ 
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I,2. 
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i,i 
(/! 
’J;i 
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- Numi~r ol Immm/msg0~ <jDul~-~t only): 

- l::~tW=tk premium dm~O {Io. w.o.)+


OSmmN PAI:IA.MC’EmS 

Shsker. 

i~+im-Jal~ 

S’lllkll£ 

Rm+om~Ip, 

o, +m~m. 
Small (4.~-m. =e-~i~. 

bo~ 

.Sl.mke~ 
Rb~,mi~. 
P~+N.~,,’,:. 
ce~jo’. 

.CAPITAL COSTS 

(;ore (S~ 

2.t5 
2.15 

.2~ 
t .2B 

~7,0.S7 
’SG,13dl, 
4~,431 

41;,~7 
"’J.6
7 
15,133 

9.42 
1 $.42 
"1,606 
1,12a 

~.~ 
2.~w 
~,3Z 
~ .~ 

5,04 
024 

Fabrks P"3tor_~02 2 
~ 4 

[op.4~.= s Msrq 
’i 

I’ 

P-J (,=~1 

o 
~ o	 ~I 

’i 
0 

!.o ’i +,,1,g 
o 

P-J (cram) 

ae~s-snme 0 S125O ~ J?8 25.STS 
¯ ..-~9e 28,~57 Z3.~$7 

InSUlation O ~OJ)4,B 41 aSS 3438,1) 
~dJl.~k=w o o 0 o 
C~a~=.,~’r~l ~..S1 0 g ’~,610 S.~IO 

Aux~afl~a: 

-- M~r[aj 0 6~5’1 5.518 5~51B 
D- Du©umr~ o o o 

" ~-I,v~, ~7~.s2 P.,~O+~I 
~.$ PJ FF: 13 O Small ~g-n~ll 

’ "+m~cai~macl: 0 a3~,S41 ISZt .29~ ~T’/’,.’g26 
T ~1 --r,,~,,’ (5}; 0 ~’J~= ,8S1 TtB.9’II5 ~03,,~ 
TCl--mim (’~); 0 l~d,62e i~,753 ~S3,~6t 

11~08.’20(~ ~’ PM 
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.%~]id Waste 

DEPT OF JUSTICE
 ...................................... ...... "r" Y’
[,


415 944 649G P.58 

Fd:d~ Fllmr_,2O02 z olt ~. 
i.

ANNIJAL P~OS’I"INPUT~,~ 

Z?,
7 lOOPS M~,} 
:Z 
t 

o,2S [Cuu~PS M~,) 
o [~-~. ~
] |to] ’1 

o.o7 [OAOPS Man,)
Io~Ps Magi

o,0944 i:l 

O,S5~1 
O.~s {oAQPS M,m.] 

,I~’N N L~L CO~T$ ,(S/yr): 
R~wrm-a~r p-J (rm~ P-J (e.~) 

0 ~,~84 8~s= sn~ 
o S2os 8,2o3 a~o~ 
o 3~,076 80,O7S so~76 

o	 ~1g,587 St.4Z8 :~%428 
0 ~i~,~, ’I0~ 106 

2~924 2~24 2~2& 
0 10,~ 10.~ 10.~ 
o 713 7t3 713 
o ;~,S51 2J~ 2~ 
o O ~1.024 21~Z4 
e 2BA2~ 20.’~ 5"7 2o,1 
0 0.7~ t .61~ 1,gs 
0 o o o 
O 7.%S24 7-~,~24 73.824 
o 4~.,?s,G ~.070 ~7,742 

o 409.’rts ~o.9’78 aCP_S78 

COST-EFFECTIVENG~ A~F_. ~fiEUNE {-t 1~ 

"0 1iS 14~; 1D2 

EN ERSY and ENV!RONM ENTAL IM PACTS (12J 

t:’ 
,i 

i>, 
,i:ii 
i" 

,,L 

,i 

" / I 

I,,L 
,i,! 

~ o~Oa.P~oos 2.ss PM 
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TolaJ: 

NOTES: 

DEPT OF JUST ICE 415 944 6496 

ANNUAL COST WB~HTINO FA~I"OPi~ 

P-J [~md) P’J (¢==n) 

o.013o 1 ~ 1 ,IX~O 1,000 

RELATION,.RHfP BEI~tEEN GRO,~;5 AND N~T CLOTH AREA 

O¢==s.~N.~., Arml FlaXJIo; 

t 2.0OO’ 
4001 1.~o 

2*iDol 1,17g 
~;OOl 1,1~5 
48001 1,1 Io 
6o0o1 1 ,loo 
7200~ 1.0~0 
IlaO01 1.,~,0 
B~OO~ 1.070 

~0~001 ~.oSo 
132oo’i 1.050 
1,1~001 1 ,g40 

[1 ] Para,’x=~= and ~ Input d~m mm~i fer IN= pregmm can be leUnd 

~5 mfmr~la|’ HT’rPy/WW’W.EPA.OOV/T’rN/P.,AT¢~’PRDOUOTg, HTML~OOINF, O. 

IS) This Valuo OI’IHe VAPCCI (VlmiWJk A~r P~,qlm C(,~=l E:.~| ~dlm) ta uadd I~ ~md~le U’m 
tlll~ m::F~l:m’Imt ~ [Rl’n ~rld qt~lrtmr 1,~9!S I~ 41h qdQIl~r iI~1~, ~la for J’lm. tool=r. 

lee~ o~ du=twod< (mmi~i duct ~qutval©n{) =
 h~ ~ t~lom 
~=ntt~ ~=t=~ ~: ins.bzll’d, Tl’~tD.(gro..’m ch~l~od¢ ~ M in~lud~. ~ 
~slJme.l=. 

mamn~l r~ f~,L nv~llablm (or a ~ tY~, en~lr ~O’, 
(~ltm’MamUM: Chal~er S. Tal~a 5,~.) 
[6] ~ ~ 
~cula/ad from ’5oo.~ffo lot=’ ~ 6RualkxB, I~e TeUo 5.~J

[71Thre~ RzCtat-Sp 
~ntrffUOr~ I~I,~ each sl~d = ~m I]owr~ slxI r.,~li¢

Woaal, lm O| 27.000 cl’m andS2 ~ w~tor, I~ty. G=la k~ 4~ qlr, "99 deniers, =-~aied


[8] Fan.n’x)lor and alJlrter (41h Q~ $, ¢~=te’d l~’om 2rid O~B~ ~). Re~omm:o; "Ealin~t~g CO=ltl

=tA;r Po~Jl~m~ C~=~uof


[~ O] Olsp~.,~ ¢==t -~urr~= dusi ~n be slut~Id a~d m=y,.-ted on-=ll~. 31hu,,, du=t rJ~r,,~el 
oet
I= Z~pO. 
~111 Tol~ annual ===! (Sryt) dt,a~l~d by ~ I~ddrulat~ ~sred 
(kxl~/T), Fer PM 
’E. ff PMIO, PMZ.5, ~r =i~er Ira~li=na erede,,Imd, dkddo by ral~ 

~( PMlO, PM2,~, wE=., I= to~ PM. 
[12] Ir-n~=ila I~!~ I~ mini.roLe ol m;~td atld Ilq~iCl ~= :~tmm~d) pIl.~i I;K~r ~rlla~ll"J~l u 
result o~ ust~g ~’~ zdtam~lwe, H=~r. ~ tldu 
~o, fl~o ~ ....,u~ (~=0 k= ~lul=~t =n-m~t!~’al~d 
~cyCl=:l ~=~== ~ Tl’-,m, i~-n=a w= otm&~=, p~ ~,’u. ,.,qmlila~, II’m W~l=Wlulf ia=liy 
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) 

!: 
UME SPRAY DRYER - FABRIC FILTER is*~rEM [lj LIn~ ~my Dpp~r_2002 t of 3 !’: 
TaTAL ANNUAL CO~T sPREAO.T=HEET PROGRAM: i 

DI~81mN pARAMETERS 

::..! 
I, 
I"H~ 

tC~0B/200~ 2:.S~ PM 

P.60 



Spray D~er_.~om ~ ~ 
~I,mL,’Y~ oos’r tNPI.ZTS:


[~ 

o.o,~s [lxar=~l~l 
1,.,=~ {~’lplol dlllll1
~.7l !s~ ~] 
o.:~ [s,n’W= dm] 

0 l~, j~(igmL] 
O.O7 lOOPs JV,,v,.~ 

z (sos r~
0.5~1 

ANNU,~L COSTS (~’yr): 

~1e,7:17 Si;;)~, OOL
32,811 O~I~PS M,~n. 

sDs, DOE 
Simp~L EX~E 

221 ,g46 

537 .~rnpk=t 

2,S,~ S~mp~t.~C 
o S.-~zo;,e.~ j’d~ 

aa,0¢..~, " 
~o,1~ 

i, 

t,
L, 
,ii 

i 

!,’ 

!,,i 
i’i 

: ii 

,i, 
’,i 

:1:!: 

I’ I 

10~0~’~03 ’~;~B PM
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